Synaptic innervation to rat hippocampus by vasopressin-immuno-positive fibres from the hypothalamic supraoptic and paraventricular nuclei.
The neuropeptide arginine vasopressin (AVP) exerts a modulatory role on hippocampal excitability through vasopressin V(1A) and V(1B) receptors. However, the origin and mode of termination of the AVP innervation of the hippocampus remain unknown. We have used light and electron microscopy to trace the origin, distribution and synaptic relationships of AVP-immuno-positive fibres and nerve terminals in the rat hippocampus. Immuno-positive fibres were present in all areas (CA1-3, dentate gyrus) of the whole septo-temporal extent of the hippocampus; they had the highest density in the CA2 region, strongly increasing in density towards the ventral hippocampus. Two types of fibres were identified, both establishing synaptic junctions. Type A had large varicosities packed with immuno-positive large-granulated peptidergic vesicles and few small clear vesicles forming type I synaptic junctions with pyramidal neuron dendrites, dendritic spines and with axonal spines. Type B had smaller varicosities containing mostly small clear vesicles and only a few large-granulated vesicles and established type II synaptic junctions mainly with interneuron dendrites. The AVP-positive axons in stratum oriens appeared to follow and contact metabotropic glutamate receptor 1α (mGluR1α)-immuno-positive interneuron dendrites. Fluoro-Gold injection into the hippocampus revealed retrogradely labelled AVP-positive somata in hypothalamic supraoptic and paraventricular nuclei. Hypothalamo-hippocampal AVP-positive axons entered the hippocampus mostly through a ventral route, also innervating the amygdala and to a lesser extent through the dorsal fimbria fornix, in continuation of the septal AVP innervation. Thus, it appears the AVP-containing neurons of the magnocellular hypothalamic nuclei serve as important sources for hippocampal AVP innervation, although the AVP-expressing neurons located in amygdala and bed nucleus of the stria terminalis reported previously may also contribute.